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£.0 X*M:£Hifc CEA $u CD3 ^ CD28 



CEA*ICD3 *t CD28 &*t^fctf#)^ 4U*^+b;>r#c; 

( APC: Antigen Presenting Cells) MHC/faJ& 8k£&M T *flfl&4U&. 

tfj TCR/CD3 &&#lteZ.'ftm , ^X^— 'ft-f-^it^; fi7 APC i®^.^ 
4*jMjtMf^-^-?-&#- ( *» B7 ) T faJlMLtfjAW^IitM? ( *° CD28 ) 

it^, * Jt^v£4& T *B)J&(Baxter & Hodgkin,2002;Bernard et al.,2002). 

T teJ!&A*fefeiS5*: 3M$'l±T*tt. CTL: Cytotoxic T Lymphocytes ) 

fcm®>&T4®}fc (TH: Thelp cells). * t CTL *8j^*WJ&.fc$0Lttx*&>& 
ft TH faJ!fcitit^ft9J!fc0 ^ ( > IL-2 * ) ^ mt^W^) 3-^ 

(Foss,2002) 

mfoft&fc CD3 i^F^&^^^^^^aniel et 

al.,1998;Holliger et al.,1999;Loffler et al.,2000;Manzke et al.,200i;Manzke et 
al 200 1 -Dreier et al.,2002;Dreier et al.,2003;Loffler et al.,2003;Min 
Fang,2003;Fang et al.,2004). «d - ***4*:JMfc*fc# 

iait^^w^j^^^T^e.^, ii]»4t^-^flt**w^- 

& fcMfej* ffi ( AICD: activation induced cell death ) SSL 

jgL, ^Lifij PH&^^flt* ^(Daniel et al.,1998). 

cd28 **##*t#>. ##4*yt#*t. cd3 *t 

al.,200l;Kodama et al.,2002). ifc#tttt*«/t***^#*teJ& 
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CD3 TCR^ CD28 ) (TsAb: tri-specific antibody ) , ^ 

^ t* =. - 4fc^'^^-#*^r - t it » #t *t # > # -H-**. & > 

J=##*fc###TX#t*39, -f-fc # to # 3! (Jung et al.,1991;Tutt et 
al ., 1 99 l;French, 1998; Wong et al.,2000) > & B X £L £ & 3! (Atwel! et 
al.,1999;Dolezal et al.,2000;Schoonjans et al.,2000;Schoonjans et al.,/.000;Kortt 
et al.,2001;Schoonjans et al.,2001;Willems et al.,2003)^® X.^m^^ 
g(Song et al.,2003;Zhang et al.,2003). * + tt-M** 

^B^>^e.^A^*T--^@^^^*-*^ CD3 ^ CD28 JfL ^ iE - 

##4s/fc(Song et al.,2003;Zhang et al.,2003), #-H-'e^« te^^^;* 

ft % . &1-&J&fcfc ~ CEA ( carcinoma embryonic 
antigen) £f#^^^^M (Shi et al.,1983;Ganjei et al.,l988;Horie et 
al.,l996;Kuo et al.,l996;Feil et al.,l999;Tomita et al.,2000;Kammerer et 
al.,2003), ^ #^#7*#-fc##^#^^ r J^t^m*^^ • 

;MC B ^ # A it^j It & *@ : CEA 5 1 #M£ ^ #j CEA 

*t CD 3 #1 CD28 iSX^I^##M: CEA-TsAb, /A^^^l / 

k^^B^^— >M"d&, H#T— ^■f-^yf^^flt*^^ CEA #L 
CD3 #t CD28 

&.$LWP/T&#i CEA-TsAb CEA & & J£*M*#- 

( SEQ ID NO: l ) *»T: 

QVQLQQS G AELMKPG AS VKI S CKATGYTFSD YWIE WVKQRP GHGLE 

WIGEILPGSGRTDYNERFKGKATFTGDVSSNTAYMKLSSLTSEDSAVYYCA 
TGTTPFGYWGQGTLVTVSATSTPSIINSHQVPSAGGPTANSGSRDIVLTQSP 
ASLAVSLGQRATISCRASQSVSTSSYTYMHWYQQKPGQPPKLLIKYASNLE 

S GVPARFS GS GS GTDFTLNIHP VEEEDTAYYYC QHS WEIPRTF GGGTKLEIK 
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fc&tyPJt&tf CEA-TsAb tL&tffc CD3 SEQ 
IDNO:2) -frT: 

EVKLVESGPELVKPGASMiaSCKASGYSFTGYTMNWVKQSHGKNLE 
WMGLINPYKGVSTYNQKFKDKATLTVDKSSSTAYMELLSLTSEDSAVYYC 
ARSGYYGDSDWYFDVWGAGTSVTVSSTSGGGGSGGGGSGGGGSSRDIQ 
MTQTTSSLSASLGDRVTISCRASQDIRNYLNWYQQKPDGTVKLLIYYTSR 
LHSGVPSKFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPWTFAGGTKL 

ELKRA 

^ZLtyfttiLffi CEA-TsAb m&&®LJ?n ( SEQ ID NO: 3 ) *»T: 

1 ATGGGTCTCG AGC AGGTGC AGCTGC A GC AG A GC G GTG C G G A 

ACTGATGAA 

5 1 ACCGGGCGCGAGCGTGAAAATCAGCTGCAAAGCGACCGGCT 
ATACCTTCA 

101 GCGATTATTGGATCGAATGGGTGAAAC AGCGTCCGGGTC ACG 
GCCTGGAA 

1 5 1 TGGATCGGTGAAATCCTGCCGGGCAGCGGCCGTACCGACTAC 
AACGAACG 

201 TTTCAAAGGCAAAGCGACCTTC ACCGGCGACGTTTCTAGCA 
ACACCGCGT 

251 ATATGAAACTGTCTAGCCTGACCAGCGAAGATAGCGCGGTGT 
ATTACTGC 

301 GCGACCGGCACCACCCCGTTCGGTTACTGGGGTCAGGGCAC 
CCTGGTTAC 

35 1 CGTTTCCGCGACTAGTACCCCGAGCCATAACAGCCATCAGGT 
GCCGAGCG 

401 CGGGCGGCCCGACCGCGAACAGCGGCTCTAGAG AC ATCGTG 
CTGACCCAG 

451 AGCCCGGCGAGCCTGGCGGTGTCTCTGGGTCAGCGTGCGAC 
CATCTCCTG 

501 CCGTGCTTCCCAGTCCGTTTCCACCTCCTCCTACACCTACATG 
CACTGGT 

551 ATCAGCAGAAACCGGGTCAGCCGCCGAAACTGCTGATCAAA 
TATGCGAGC 

601 AACCTGGAATCTGGTGTGCCGGCGCGTTTCAGCGGTTCTGGC 
AGCGGCAC 
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65 1 CGACTTCACCCTGAACATCCACCCGGTGGAAGAAG AAGATA 
CCGCGTATT 

70 1 ACTATTGCCAGCACTCTTGGGAAATCCCGCGTACCTTCGGTG 
GCGGCACC 

75 1 AAACTGGAAATCAAAGAATTCAACAGCACGTACCGGGTTGT 
AAGCGTCCT 

80 1 CACCGTACTGCACCAGGACTGGCTGAATGGC AAGGAATACA 
AATGCAAGA 

8 5 1 GTACTGAGGTGAAGCTGGTGGAGTCTGG ACCTG AGCTGGTG 
AAGCCTGGA 

90 1 GCTTC AATGAAGATATCCTGCAAGGCTTCTGGTTACTCATTC A 
CTGGCTA 

951 CACCATGAACTGGGTGAAGCAGAGTCATGGAAAGAACCTTG 
AGTGGATGG 

1001 G ACTTATTAATC CTTAC A A AGGTGTTAGTAC CTA CAACCAGA 
AGTTCAAG 

] 05 1 GACAAGGCCACATTAACTGTAGACAAGTCATCCAGCAC AGC 
CTACATGGA 

1101 ACTCCTC AGTCTGAC ATCTGAGGACTCTGC AGTCTATTACTGT 
GCAAGAT 

1151 CGGGGTACTACGGTGATAGTGACTGGTACTTCGATGTCTGGG 
GCGCAGGA 

1201 ACCTCAGTCACTGTCTCCTCAACTAGTGGTGGTGGTGGTTCT 
GGTGGTGG 

1251 TGGTTCTGGTGGTGGTGGTTCTTCTAGAGAC ATCC AG ATGAC 
CCAGACCA 

1301 CATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCA 
GTTGCAGG 

1351 GC A AGTC AGGAC ATTAGAA ATTATTTA AACTGGTATC A AC AG 
AAACCAGA 

1401 TGGAACTGTTAAACTCCTGATCTACTACACATCAAGATTACAC 
TCAGGAG 

145 1 TCCCATCAAAGTTCAGTGGCAGTGGGTCTGGAACAGATTATT 
CTCTCACC 

1501 ATTAGCAACCTGGAGCAAGAGGATATTGCCACTTACTTTTGC 
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CAACAGGG 

155 1 TAATACGCTTCCGTGGACGTTCGCTGGAGGCACCAAACTGGA 
ACTGAAGC 

160 1 GCGCTGTCGACTTCCAGAATGCGCTGCTGGTTCGTTACACCA 
AGAAAGTA 

165 1 CCCCAAGTGTCAACTCCAACTCCTGTAGAGGTCTCACATATG 
CAGGTACA 

1 70 1 GCTACAGGAATCTGGTCCGGGTCTGGTAAAACCGTCTC AGAC 
CCTGTCTC 

175 1 TGACCTGTACCGTATCTGGTTTCTCTCTGTCTGACTATGGTGT 
TCATTGG 

1 80 1 GTACGTCAGCCGCCAGGTAAAGGTCTGGAATGTCTGGGTGTA 
ATATGGGC 

185 1 TGGTGGAGGCACGAATTATAATTCGGCTCTCATGTCCAGACG 
TGTAACCT 

1 90 1 CTTCCGACGATACCTCTAAAAATCAGTTCTC TCTGAAACTGT 
CTCTGTCT 

195 1 TCCGTAGACACCGCTGTATACTATTGTGCTCGTGACAAAGGTT 
ACTCCTA 

200 1 TTACTATTCTATGGACTACTGGGGTCAGGGCACCCTGGTAACC 
GTATCTT 

205 1 ccggtaccgaacaaaaactcatctcagaAgaggatctgaat 

ggggccgca 

2101 catcatcatcaccatcacgagc a a 

%~SZL*nW&tfi CEA-TsAb ( SEQIDNO:4 ) *»T: 

MGLEQVQLQQSGAELMKPGASVKISCKATGYTFSDYW^WKQRPG 

HGLEW1GEILPGS GRTD YNERFKGKATFTGDVS SNTAYMKLS SLTSEDS AV 
Y YC AT GTTPFG Y WGQGTLVT VS ATSTPSHNSHQ VP S AGGPTA.N S G SRDI VL 
TQSPASLAVSLGQRATISCRASQSVSTSSYTYMHWYQQKPGQPPKJXIKYA 

SNLE S Gr VPARF S G S GS GTDFTLNIHP VEEEDTAYY YC QHS WEIPRTFGG GT 
KLEIKEFNSTYRVVSVLTVLHQDWLNGKEYKCKSTEVKLVESGPELVKPG 

A SMKIS CKAS G YSFTGYTMN WVKQSHGKNLE WMGLINP YK GVST YNQK 
FKDKATLT VDKS S STAYMELLSLTSEDS AVYYC ARS GYYGD S D WYFDVW 
GAGTSVTVSSTSGGGGSGGGGSGGGGSSRDIQMTQTTSSLSASLGDRVTIS 
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CRAS QDIRNYLNWYQQKPD GTVKLLI YYTSRLHS G VP S KF SGS G SGTD Y S 

LTISNLEQEDIATYFCQQGNTLPWTFAGGTKLELKRAVDFQNALIJVRYTKK 

VPQVSTPTPVEVSHMQVQLQESGPGLVKPSQTLSLTCTVSGFSLSDYGVH 

WVRQPPGKGLECLGVIWAGGGTNYNSALMSRRVTSSDDTSKNQFSLKLS 

LSSVDTAVYYCARDKGYSYYYSMDYWGQGTLVTVSSGTEQKLISEEDLN 

GAAHHHHHHEQ 
CE A-Ts Ab/pTRI . 

&. W % & > 7 — *t ^ Jl&SM*- <tf *Jfc#F ^ i- . 

ym-r—ft&ft DEAE MS^f" 

S 1. Jkm^i: PCR tH*J& CEA-TsAb #*MM*&l&te.& DNA 

«i±*«B, * + *H"2, 3, 4> 5, 6, 7, 8, 9, 10, 11 ^'HMUfl 

tt*A*JM«MM4fc. **a, B, c, d, E, yJMMPi. n> HE TV^ 

I 2 fi PCR #N&/fJ -f #J*£ CEA-TsAb AMU- A DNA >! #L 

ft #-*3lt: *APCRW*j*#; DL2000 DNA 

@ 3. £jiL«H£,kDNA >M£4Je#SM^ 8$r-&4&,&<2Ua&. 
@ 4. CEA-TsAb #*Mfci±^W ffl . 

© 5. JfJf-#J* CEA-TsAb #4-+ra&#^^*A^^# CEA-TsAb 

© 6 CEA-TsAb 3±& + &*Wf L tofrt&ftotij&ffite&* ! &-Z'**' 

l*it: ^^pTRI^^^PCR^^; #2*iJt: CD28 VH/pTRI 

^#feL6<| PCR # 3 tf-it: ^/M* CD3 scFv/CD28 VH/pTRI 

PCR/M^r, #4iML: ^^CEA-TsAb/pTRI^^^PCR/*^; * 5 * 

it: DL2000DNA^f*##- ( ^ti^ 5 l ) 

7. #./fJ * 4 PCR #MM -f^)^: CEA-TsAb #7 Jfctf. CEA f-^^^o^ 
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^#-A> Bs D, E, F> G> H> I> J> a> b> c, d. e> f* g. f $t$t 
IT HI, IV^#-tUP, DOWN^'J^^^it#lt^t lX>/ ; #;, 

WHOLE -ft^^f to . 

g 8. f I PCR #M&/fj -f CEA DNA # 

Sfcifc 1^9% DNA ( ^Si^el ): DL2000; S*-ilt 

2-5 -f*.2fc##jfci£*&A$ t 1*1 7*^ I> IT m^IV; 3Mt6*»7^«'J;##J*t:i±*£ 
^ t ^ j* to UP jf* 3 DOWN; >>^il 8 # 4^#-*Mfc#- # WHOLE . 

S 9. ^>&i^ CEA-TsAb J& J*l T'^ii^J SDS-PAGE ^^.^ & , 1 : 
M.P^^\ *il2: ^_Lvf; .^il3: te^Mr^ ( ±.&!ktoK>$** 
fCW>, *51t4: pTRI £3MMU&&> *it5: pTOI W 
-h'/fr, #t#^WM? CEA-TsAb fW-sfrf 1 . 

©10. ^Si^^ii CEA-TsAb Western blot , Sjcit-l: 
^f*#>fc (NEB ); *5l2: CEA-TsAb/pTRI toM.fi ; * 

it, 3: pTRI ^^^ii-^^^v^; '&5JL4: CEA-TsAb/pTRT 

fi±v$f; ifct5: pTRI to&P -t-vfr . 

'Sll. DEAE F/J %^-iL%t&^&^ SDS-PAGE g-Jt, ^ 1: pTRI & 
iMMJ&Z" -t>t; 2: CEA-TsAb ^Lit^^«L> Jivfr; 3: DEAE 

p/] %^?0&±M^fe ; <iL% -^il4: DEAE P/l fc-^ £.4fc&'ffc NaCl 
^; ^il5: DEAE Wft^&&&4&NaOH 8Uft*B.^; ">Kit 6: -f&a^** 
(^ilJL^^W^^). CEA-TsAb #:JMH* i . 

® 12. CEA-TsAb 6* ELISA St^^^^T^'^ 
^— 10Mg/ml Jurkat *BJlfeJ&*t/fc ; f' — lM 
g/mlCEA^; 1 u g/mlCD28 ; 

S 13. CEA-TsAb rt&Wfitm*fc&&ft-%-'&tt FACS S f f 

W^tt^A** 1 ^ CEA-TsAb tfxtflMf &*]£.&*o ^W^^-M.^ 
CEA-TsAb 6^ # A *J ^- . 

® 14. CEA-TsAb *t Jurkat *nJ!fe*> PBMC FACS , 

B + fW^^^^M CEA-TsAb tfxtfl^&a'JJt***. X^m^^ 
^*Mp*1.#. CEA-TsAb ^#<&#'J£.*#^. 

SI 1 5 . MTT $*rte"*»J ^ I?] 3&*l bb*f CEA-TsAb ^h-f - T * & *B J& H$ *t* $ 
to^sM^^*. ^*^*J4UL^-^^PJ*tlE,^ (E/T=10. 5, 1) Bt, 

Jit *t i® Ht ^ $Mt # ^ £ 44 , @t^#J^i)Xfi)T^ #J ^4t3. 
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&&tb% 5; ftHVcih 1. 

m 1 6 . MTT #r »J *t#^ >&jSt*f CE A-Ts Ab ^-f - ¥j T >ft Ci #W fit & $j It 3® & ^ 
W^W^'ft. S+I-^W^^^t^^W^^.: 1: & 

6yg/mM2fig/ml*.f«], #JNM84 l ^^fr$ME.# 3 te*> ^ 12 W? /ml Uf, 
3H£ # iLS>) 2 : 4^ ^ &#-*>3LiMB ^ , J- 75 Ong/ml itf # 

^ 4t rthUt 3 : 24ng/ml-750ng/ml WJ , ##3W£ #• fML 

^ 24ng/ml 4MNMfc^Mt$; 4: #*^*4MJMLAtli 

£ 1.5|Ag/ml-12^ig/ml4UB), SI iMl^:^. to. L5^ig/ml &2'J* 

2: SI ^ *t#SMt J. jU *Q&$tW > £ 47ng/ml £^i&5>J & $ ; flMS: 3: 

fab-T 47ng/ral Bt » SI ^^SMLJ-iMS ^ St4b , £ 0.7ng/ml Bt SI 
© 18. CEA-TsAb <ft~$- T £bJ&3M£ It 3* tol&ii^l t *Blfe^ 
A: SW1U6 tolfe 20 **h#fc?JlW&; B-I: 4£J&afc*&Jk# 5 

^-iFf f SW1116 ^9J!fc?fi» PBMC fcilfc, CEA-TsAb ( *f aML# "lfig/ml ) 

&Vtt 20 <J>Bt^*ti^ l^l^l^Ut^^Mt^^i^. * + B: 

£L&; E: 4te*WJ!fc>^-*P«fc.^f ; F: #&*»JI&4HMt*f-; G-I: 

® 19. CEA-TsAb^^T*^^^^^^^^^#^^#J^ffl, Jig}: 
CEA-TsAb # ^ #J ffi ® ; TS: CEA-TsAb # It tfl ^9 l& ft # # ^ *l : 
CEA-TsAb ijlt^lM^ CTL 6ulfe##*#^, #iS.i±v£to CTL MJfcft&lfi 

® 20. PI ^ FITC-Annexin V xM^-iS.**.*^ ftlt$ *«l& ( SW1 1 1 6 ) # & 

% 3 *]#fc&&;fc#-&XJU&*ir*. 1 *J4:/MJ Leica QFISH 

® 21. PI ^ FITC-Annexin V-XM*^**^ Wit* to A&( SW1116 )&} VACS 
tkm&&> ^M^&^#^&# B ^^^ E: iTE ( Low Left, LL ) 
# # /&( viable cells )^TK (Low Right, LR # -M& W tolfc(early apoptosis 
cells), JiE (Up Left,UL)^±f^to^ (necrosis cells), ;& Ji S (Up Right, UR) 
# qfcJft ?W -t tolfe ( late apoptosis cells ). ^ ifcfafcfc'M ( S Wl 1 1 6+ PBMC ): :k. 
TE 90.17%, 1.66%, iL_LIK 5.94%, ^iE 2.23%; 5 Ong/ml 
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CEA-TsAb(SW1116+PBMC+CEA-TsAb): ATE 52.83%, iTE 16.12%, A 
JlE 9.80%, ^J:E 21.25%. 

'*t CEA *t CD3 CD28 iM&^###4M.^^iMM #Li£i±iWi« 
*t ( FC &&JM» HSA i£4*Jlfc ) (Min Fang,2003)^^^E.-rfe^**i 
^-f T^^itM^J C A&SMe c-myc 

((His) 6 -tag)(Hengen,1995;Fanet al.,1998), /U ^#<l±»J^vrb> ^ 
il=.*|'*t#.>t IfcT^^Mt^M^Ji Ut ( scFv: single chain fragment of variable 
region), Fab A IStlMMU^ * # ( VH J& VL). CEA-TsAb 

&#*t. CEA scFv, *t CD3scFv *»*L CD28 VH -fc^it i± FC j^^>R-^ HSA i£ 
^Afcf ^^t— fe, C c-myc #^^&&&#^((His) 6 -tag)#l&#7 

2.^^-iX^riW^4@^^: CEA, CTL ^^#/f- -3M£ £ *t 

0.4mMtf IPTG ( ( #ft£-P-D--*MW*# » 30°C^^*f E 

;Ml#r&tt*M DEAE SfiMW. -#>^^^-^#-^-^^^r 
^^^it^pH-fi (pH8.0), #Jii^rtT*-4U4j*4fr. Mii-^DEAE 
BfJ»-f-^.^**f. ^/L^^^^^^AW^DEAE^Ji, fl7*.-*F^-S-## 
^fiti«.3p*J*A, JL##4M^&A.&*'J 75%** -t. 

_t;*MJ PCR #3r & , r if tb 4st CD28 #.*M*.4*.*$ DNA M lit: CD28 VH, 
|g} af ft sfc # SHflte A ^ ^ NdeVKpnV, 6^ J&^..Uf *f tb *t CD3 
#-^#6t^ DNA tfUt, ftltf##«*tf«H*Mi.&*.4fc;$ ScaVSall; ft 
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Ak fa X-tiT CEA scFv(A7joI/EcoRI). *L££r/!R— 

SH0i£4&^#4&&>& p PT^*£/M& CEA #t CD3 it CD28 # 3. # -/f • *t 
^: CEA-TsAb. 

# CEA-TsAb/pTRI ® BL21(DE3)^ , s£4r IPTG 

i*. ^i*/*^^ Ji>f Mi±— # DEAE 03 S5-fSL#L£> *PT^##]47#^/ffco 
^.^S^iL^APft^ (ELISA) CEA-TsAb &4fcA4fc##^ 
CEA-TsAb FITC JMUSI-*- ( FACS ) At # 

$WJJ&**^##'I±; ^^1 MTT CEA-TsAb ^M^/^^Kf T >&e/*H$L 

JftMtefofiZ&^t; *M MTT ySrgHfcWJ CEA-TsAb t^j* &^f- T 

^^t^^^fe^i±>flt >T *Bj&6$***fc'HNL; ^ PI/annexin-V 
«.& FACS #rvl»J CEA-TsAb T ?*Ci*BJ3fc^^.ii CEA ^t>i 

&faM&2££ 

T&%&-&-fa&}£fow> #4-mmm w ° 

6^ 15 o 

£&#J 1. ^iPCR#^-f^^#^-^^^pTRI^^^^i 
DNA # 4S. 

* * PCR ^ MM Sill, #] ^ # % # ®£ >i ^ T : 



1 . 5 '-TAT ACC ATG GGT CTC GAG- 3 ' ( SEQ ID NO: 5 ) 

2. 5 '-TAT ACC ATG GGT CTC GAG ATG TAC CCG CGC GGT AAC ACT 
AGT GAA TTC AAC AGC ACG TA-3' ( SEQ ID NO:6 ) 

3. 5'- AGC CAG TCC TGG TGC AGT ACG GTG AGG ACG CTT AC A 
ACC CGG TAC GTG CTG TTG AAT TC-3 ' ( SEQ ID NO: 7 ) 

4. 5'-CTG CAC CAG GAC TGG CTG AAT GGC AAG GAA TAC AAA 
TGC AAG AGT ACT TCT AGA ATG TA-3 ' ( SEQ ID NO: 8 ) 

5. 5'-CGA ACC AGC AGC GCA TTC TGG AAG TCG ACG TT A CCG 
CGC GGG TAC ATT CTA GAA GTA CT-3 ' ( SEQ ID NO:9 ) 

6. 5' -AAT GCG CTG CTG GTT CGrT TAC ACC AAG AAA GTA CCC 
CAA GTG TCA ACT CCA ACT CCT GT-3 ' ( SEQ ID NO: 10 ) 

7. 5'-GCG GTA CCG TTA CCG CGC GGG TAC ATC ATA TGT GAG ACC 
TCT AC A GGA GTT GGA GTT GA-3 ' ( SEQ ID NO: 1 1 ) 
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8. 5'-CGC GGT AAC GGT ACC GCG CTG GAA GTT GAC GAA ACC 
TAC GTT CCG AAA GAA TTT AAC GC-3 5 ( SEQ ID NO: 1.2 ) 

9. 5'-TCG CTA GCC CCA TCC GCG GGA TGT CAG CGT GGA AGG 
TGA AGG TTT CCG CGT TAA ATT CTT TCG G-3 ' ( SEQ ID NO: 1 3 ) 

10. 5 '-ATC GAG CTC ATG TAC CCG CGC GGT AAC GCT AGC GAA 
C AA AAA CTC ATC TC A GAA GAG GA-3 ' ( SEQ ID NO: 1 4 ) 

11. 5'-TA TTG CTC GTG ATG GTG ATG ATG ATG TGC GGC CCC 
ATT CAG ATC CTC TTC TGA GAT GAG-3 ' ( SEQ ID NO: 1 5 ) 

12. 5' -CTC GAC GGA TCC TTA TTG CTC GTG ATG GTG- 3 ' ( SEQ 
TD NO: 1 6 ) 

^m. 1: ##ft 2-11 4fc/Rffl 1 m-ft^~fttJ^M--?kW£~fr 

jZLMfeft: -$-^#ft^ l|xl; 2pl 10*PCR HH 7 ^; 2pl dMTPs (4-*t 
2mmol/ml) ( *&££4MM^5) ); 0.3plTaq( 1U) ( ); 
?K 14 ph 

94 *C 1 i^Ht; 94°C3t'& 30 45°Ci&*. 30 #>; 72°CM# 30 *>; 

j*4fc A (X ft 2 ^ 3 g&xt )> B ( iit4^5 SCXt )> C (>i ft 6 

7 ai^t ). d ( # ft 8 ^ 9 ) ^ e ( X ft io jf* ii m,zf ). 

#W 2: #iU£/^ A jfp B, B^C, C D, D ^ E 4fcJ»K 1 #r^^> 

i^7o ^ A*b I ( ^ A^B ®L*t ) n 180 bp, II ( jSj^f-to BfrC w. 
*f) # 180bp, III (&&j*%> C^D@&^t) 180bp, TV ( ,gU£ / * # D E 
S&jtt ) ^ lOObp. 

94*Cfll£*U ^Ht; 94°C«30#; 45°Ci£^ 30^; 72°C54#30^>; 

3: #iU& I II, III ?fp IV S 1 #T ~F d*) 

II fiixt ) 340bp, DOWN ( J^Mf-to III ^ IV ) ^ 260bp ) 

^.^^+:^/ t i^l7fpII,in^IV^l^l;2p.l 10xPCR£l>t>&;2pi dNTPs 

(■4Mt 2mmol/mI); 0.3 pi Taq ( 1U ); 13 pi 7jC u 



n 
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94°C£'& 3(H>-; 72°C^t 50 0; i£4r 2 5 >Mt , 
tym. 4:JtL& j*WUPfr DOWN ge,*t , * 4 *£/f+ > ^Ul 1 2 4t # 5 1 

^L-^Ht: J^M UP ^ DOWN 4- 51 4fe£- 2f.il 10*PCR IH 
H'*.; 2jil dNTPs 2mmol/ml); 0.3^1 Taq ( 1U ); 7jc i2jaL 

94 °Cm%.'& 1 ^t; 94°C£<I± 30 72°C2£# 50 $h a&ff 25 >Mft*f. 

*U£, MPCRj*^ 1 ^ 4ft. ^.'J^ 439 bp, (JB,S 

2), 4L!«^Jiife^r*A^^AT^X«b^DNA 4&#£M£. *4 PCR 
& z? $> &l&4fc.& DNA # -R#?fe#S&/f ?'J > §H04M- ZMfaXj ffl 3 . 

£afc#'] 2: CEA-TsAb 

( 1 ) pTRI i##J2t: 
#£ASH£,& DNA tflM* pTMF ^^(Zhang et al.,2002)|SJ at^f 
NcoVBamHl , g» fc£JLtih&& DNA # #L^J pTMF ^ 

■w^^iv^, ik.&frmz topio ^pH^^fc^at^^^^ 

PCR S'J iE.^ ^ «Hb o #jL<$ j* 4^ #j/f % pTRJ , ^1 -f T 

S^iUS: 20pJ 4£ & , ^t^l^gpTMF^^^^Xlt^ADNA>, 
4£^'Ji4#^coI/5amHI(Promega^^)^-b7^. H>t>&>iM 

^f\^>\timM^^^)^^^^' ] ^ ^ ^ pTMF St^H 
•toj*#*.**$50<)0bp, DNA tfJJtSHflj** *L'-M$#430bp. 

Si^iLa: Sfr-feNttt pTMF i|M*#lfc: 50-100ng; Sfr-&M£tf $ 
DNA #$L: *M*^3-1<M* 10*T4 DNA i£4fe§fc#.Jt 2^1; 

T4DNA 4^ 3 ) 1U; ddH 2 0 ^.,¥^^^20'^L 16°C 

*)4M^*f # TOPI 0^#- ( Invitro gen ) ^#.-^2ml 

LB ( (10g/l tryptone ( GIBCO ), 5g/l yeast extract ( GIBCO ) , 

5g/l NaCl, pH7.5)) t 37t: 4*1: 100 ^ **J##-J-20-40ml 

^L^i* LB ^Mt - ^il*«*#J.A« 0 ^0.3-0.4Bt(^2.5'J^>ffjh, 1*. 
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msfr®?, 4°C 4,000rpm &>vlOfrty$.&%fa> #_tvfr> ^TvlOml W^tt 
O.lmol/ml CaCl 2 ( Sigma ^ 3 ), ^>&20*Ht, 4'C4,000rpm 

10^#, # J^^^^o^^^^^l2%#>* ^O.lmol/ml CaCl 2 l~2iml, fefe^^ 
-^-<f200pl, -80'C?&^M. 
at* j* $Hfc: £ 200pl ^ & t 1 p 1 jL&&&i&&to , 
3^>S-30^Ht, 42*C&alt 100 J»^flki*.J*-«- 2 £HH>. i3}2*.>§v#tt>& 
^ + 0.8ml LB 37"Cfe# (<150rpm) 45 -*HtJL#; 

lO.OOOrpm ft 1 i^Ht. #-t'#> ^ D 50 ~ lOOpI LB ^fK^Tf^^^t, >fc^'-f- 
LB-K -f- *SL(10g/l tryptone, 5g/l yeast extract, 5g/l NaCl, 15g/l ( SIGMA 4> 

5] ), 50pg/ml -MP## ( SIGMA ^ ) , P H7.5), 37°C^#i±^.. 

pa -fc£$ & # i&4 *UP*.+ ffi & 1^ ^ ^*-/ c I* > 

4£7v2ml LB-K *£^&(10g/l tryptone, 5g/l yeast extract, 5g/l NaCl, 50pg/ml 
«-t (SIGMA ^i] ), P H7.5), 37 T3 

M & { Xft%-&'**\ ) tfifc»fl#$UMM3-DNA, pTRL fe.tT^ 

&i&#PCR^to 

PCR g-Jt: £ 20 pi t *^ 0.1-lpl DNA(*$ 20~200ng), 

JljSHI ( T7-up: 5 ' -TA ATACG ACTC ACTATAGGGG A-3' ) ( SEQ ID NO: 17 ) 
5f*T«MI4fe(T7-down: 5 '-GCTAGTTATTGCTCAGCGG-3 ' ) ( SEQ IDNO:18 ) 
^ lOpmol, 2pl 10* Xfcg Sfc|&Jt>M 0 2pl 2mmol/ml (ft dNTPs, 7^ Sfr IU, 4b 

20pL JWMUfc##: MlC*Jt* 5 94°C X'fct 40 *>,^ 

53 "C 40 , 72 °C 40 , 25 >h46^ , 5pl PCR j* & , 1 %** 

ffiffi&M. 5*^014 . ^ JAL © 6 , PCR >* M '} *#J % 500bp . 
( 2 ) CD28 VH/pTRI 

jfLJfj PCR OT&J>>d%& CD28 VH/pTMF(Cheng et al.,2002)_L4/-^*"t CD28 
VH^DNA^It, ii»fWW?l* (PL 5'-TCACATATGCA GGTAC 
AGC TACAG-3' ) ( SEQ ID NO:19 ) ^ T 51 ( P2 ; 

5'-TTCGCTAGCGGAAGATACGGTA CCA-3' ) ( SEQ IDNO:20 ) ^ 5'3t,fr&\ 
$%-|H<H&£: NdelfrNheh PCR Jii£ft>Mftf»* 

PCR iLa«fc^4felaA: 51 M. dNTPs 2pl( 2mmol/ml ), lOxpfu 
2pl, # CD28 VH/pTMF lpl 100 ng), Pfu ( Promega ) 
0.3pl, # ddH 2 0 JL 20pl. PCRiLMtfh 94lC«*L*t 3 ^t, 94°C£*£ 30 
#\ 55°Cit^30#, 72°C*g/ty50#\ — #iL& 25 >HM£. ^ 

( Jiifr^MM^ ) S7»M$ 350bp ¥} PCR^*7. 
PCR j*4&4 pTRI ii# NdeVNhel ( Promega ^s) ) X5Ll^^^ , 
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8H&j*#b ( ^ 350bp ) 4» pTRI BH» *. # It/ 1 4fe ( 5300bp ), &i£4£-*»#H&. 
JMMU&i±#I*f&Jii£#*(l)> ^^^-f ^#-**t'^F0^JtFlr«f PCR 
^-^.3Sr*^Jiii#*(l). &^Jk® 6, PCR/M^'h^ 750bp;£;£ 
^^^lir^aE-^ii-^^/t^. ^ ^ CD28 VH/pTRI, ffl-^T— *NM£. 
( 3 ) CD3 scFv/ CD28 VH/pTRI tfl^)* 

PCR # S3r4Mfr# CD3 scFv/pTMF( #J-§-$ ^> 1996 )_Uf*#4fc CD 3 
scFv DNA # It . 6 > /5fr 4fc # -t m 51 *fe C PI : 

5 '-AAGAGTACTGAGGTGAAGCTGGTGG-3 ' ) ( SEQ ID NO:21 ) ^ F^v) 4fe 
( P2: 5'-GAAGTCGACAGCGCGCTTCAGTTCCAG-3' ) ( SEQ ID :NO:22 ) 
<K) 5*i»^i5!|^#*Mart£.&: Seal Sa/I , PCR/^#/M^^*'Ji^ 

VCR lMl. dNTPs 2pl( -^ft 2mmol/ml), lOxpfu 

4C>t>& 2 pi, ^43- CD3 scFv/pTMF lpl ( Ml 100 ng ), Pfu ( Proraega 4>3 ) 
0.3pl, # ddH 2 0 J- 20pl. PCRiU&^Ht: 94T^3L'& 3 ^Ht, 94°C« 30 
#\ 55°CX'I^ 30 *>\ 72'C^t 50 — -£-^>EZ. 25 ^Mf^fc. ?M l%3fcflS4fc 

(_t^#'>3 > B»»|fc750bpiL^^ pcr/-^- 

#i* PCR /*^-^3M^ CD28 VH/pTRI I*] fffr ScaVSatl ( Promega ^>^] ) 

PCR SHfl /MM 750bp iL^T )jfp CD28 VH/pTRI Itj* 5700bp 

i£— TOP10 f&#. J^i44£^#^iL&^£^#^ 

*^Jii2t^#(l). «-^.^*.JCiB 6, PCR j*^ HOObp &-&#\IWk 

%SL*fa (Hi ^ *i , & P9 '14 ^ lir , % CD3 scFv/ CD 2 8 

VH/pTRI, ffl-f-F— iHMfc. 
(4) CEA-TsAb/pTRI ^#J$fc 
* * PCR #) CE A JMMfrfr : 

#^CEA#->tl*-^^*M^tt^^E^-^*t^^(Koga et al.,1990) 
H* — |t£ JfcU^'J ( GGGGSGGGGSGGGGS ) ( SEQ ID NO: 23 ) i& 
i+&#t CEA ^^^^^#®4-^^^^^^0 slakamura et 

al.,2000)^*^«J^A— *DNA^?»J, ^fi4-##^AX#^S^^^ 
# k( T *'J 1 -22) , ^ «. -f "SUA * 4 PCR A^ -fc CEA 

#v,#* DNA A It. ^T^^^W^CEA#-^^^©>tlt^Slrt^^^. 

1. 5 '-TTCCTCGAGCAGGTTCAGCT-3 ' (SEQIDNO:24) 
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2. 5 '-TCGCGCCCGGTTTCATCAOTTCCGC ACCGCTCTG CTGC AG 
CTGA ACCTGCTCGAGGAA-3 ' ( SEQ ID !SfO:25 ) 

3. 5'-ACTGATGAAACCGGGCGCGAGCGTGAAAATCAGCTGCAA 

AGCGACCGGCTATACCTTC-3 ' ( SEQ ID NO:26 ) 

4. 5'-CACCCATTCGATCCAATAATCGCTGAAGGTATAGCCGGTCG 

CTT-3' (SEQIDNO:27) 

5. 5 '-ATTATTGGATCGAATGGGPGAAACAGCGTCCGGGTCACGG 

CCTGGAATGGATCGGTGAA-3 ' ( SEQ ID NO:28 ) 

6. 5'-ACGTTCGTTGTAGTCGGTACGGCCGCTGCCCGGCAGGATT 

TCACCGATCCATTCCAGG-3 ' ( SEQ ID NfO:29 ) 

7. 5'-CGTACCGACTACAACGAACGTTTCAAAGGCAAAGCGACC 

TTC ACCGGCGACGTTTCTAGC-3 ' ( SEQ ID NO:30 ) 

8. 5 '-TTCGCTGGTCAGGCTAGACAGTTTCATATACGCGGTGTTGC 

TAGAAACGTCGCCGGTGAA-3' ( SEQ IDNO:31 ) 

9. 5 •-TGTCTAGCCTGACC AGCG-AAGATAGCGCGGTGTATTACTG 

CGCGACCGGCACCACCCCG-3' ( SEQ ID NO:32 ) 

10. 5'-GCTCACGGTCACCAGGGTGCCCTGACCCCAGTAACCGAA 

CGGGGTGGTGCCGGTCGCGCA-3 ' ( SEQ ID NO:33 ) 

11. 5 '-GCACCCTGGTGACCGTGA GCGCGACTAGTACCCCGAGCC A 

TAACAGCCATCAGGTGCCG-3' ( SEQ ID NO:34 ) 

12. 5'-GTCTCTAGAGCCGCTGTTCGCGGTCGGGCCGCCCGCGCTC 

GGC ACCTGATGGCTGTTAT-3 ' ( SEQ ID • 1MO: 3 5 ) 

13. 5'-CGAACAGCGGCTCTAGAG-ACATCGTGCTGACCCAGAGCC 

CGGCGAGCCTGGCGGTGTC 3 ' ( SEQ IDNO:36 ) 

14. S'-CTGGGAAGCACGGCAGGAGATGGTCGCACGCTGACCCAG 

AG AC ACCGCC AGGCTCGCCGG-3 ' ( SEQ ID NO:37 ) 

15. 5'-TCTCCTGCCGTGCTrCCCAvGTCCGTTTCCACCTCCTCCTAC 

ACCTACATGCACTGGTAT-3 ' ( SEQ ID NO:38 ) 

16. 5 ' - G ATC A GC A GTTTC GGCGGCTG AC C C GGTTTCTGCTG ATA C 

CAGTG C ATGTAGGTGT-3 ' ( SEQ ID NO:39 ) 

17. 5'-AGCCGCCGAAACTGCTGATCAAATATGCGAGCAACCTGGA 

ATCTGGTGTGCCGGCGCGT-3 ' (SEQ ID NO:40 ) 

18. 5 ' -GTTC AGGGTG A AGTCGGTOCCGCTGC C AGA AC C GCTGA A 
ACGCGCCGGC ACACCAGATT-3 ' (SEQEDNO:41 ) 

19. 5'-GCACCGACTTCACCCTGAACATCCACCCGGTGGAAGAAG 
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AAGATACCGCGTATTACTAT-3 ' ( SEQ ID NTO:42 ) 

20. 5'-GCCACCGAAGGTACGCGGOATTTCCCAAGAGTGCTGGCA 
ATAGTAATACGCGGTATCTT-3 ' ( SEQ ID NTO:43 ) 

21. S'-TCCCGCGTACCTTCGGTGGCGGC ACCAAACTGGAAATCAA 

AGA ATTCGCC-3 ' ( SEQ ID NO:44 ) 

22. 5 '-GGCGAATTCTTTGATTTCCA-G-3 ' ( SEQ ID NO:45 ) 
SI) 5 '-GGCGAATTCTTTGATTTCCAG-3 ' ( SEQ ID NO:46 ) 
S17) 5 AGCCGCCGA AACTGCTGATC-3 ' ( SEQ ID NO:47 ) 
S16) 5 '-GATCAGCAGTTTCGGCGGCT-3 ' ( SEQ IDNO:48 ) 
S13) 5 '-CGAACAGCGGCTCTAGAGAC-3 ' ( SEQ ID NO:49 ) 
SI 2) 5'-GTCTCTAGAGCCGCTGTTCG-3' ( SEQ ID NO:50 ) 
S7) 5 '-GTACCGACTACAACGAACGT-3 ' ( SEQ ID NO:51 ) 
S6) 5 '-ACGTTCGTTGTAGTCGGTAC-3 ' ( SEQ ID NO:52 ) 

-pm. i: ##it 1-22 ^tj^t^i^t*. 

>\L, iMtT-#^ • ^ f ^^if^n Hd(lOpmol); 2^1 10*PCR 
%L^-A ( 500mM KC1, 50mM Tris pH 8.5, 25 mM Mg(Cl) 2 ); 2^1 

dNTPs(dATP, dCTP, dGTP, dTTP, 2mM: ) ( ^ tj % • 

rm)\ 03\d Taq ( 1U) ( i) • Tfl ); ^14 uL 

94TC«S.'I4 1 min; 94°C«k 30sec; <45°C 30sec; 72"C^t 30sec; 

io >Hffi*fr. 

#£>JiU& A ( tflt 1 2 »Mt ), B lit 3 jfp 4 @e.*t ), C ( It 5 
^ 6 S^t)> D(U7^>8 SM-X E (>t-lt 9 10 *.*t ), F ( # It 11 ^ 
12S^t)> G C >f «- 13 14*Xt). H ( tf-l£l5^ 16 S&*t')* H #lt 17*» 
18 B&xt X J ( X It 19 20 S5Xt X K ( #£&21 22 S&*t ). 

2: A B, D ^ E, G H, J ^ K %~ i) i&xf* . 

^-t^^#^^10nl (lOpmol). iU&#"f+: 94'C^$*£ 
lmin; 94°C»30sec; 45'Cifi^ 30 sec; 72'C*L# 30 sec; 10 >NS«. ^ 
l%J««t/&4*, ^^^^^^X^^^^^: a( A B )> 
b (C)> c (D^E^)> d (FX e (G^ H @&*t ), f (I) g ( J ^ K Be. 
*t). a*»gtf£'h# 120bp, c^ett*.'^;* 170 bp, b, d^f^'J^ 

# lOObp. ' ^ 

#^3:#a-^b> c M> d> f ^ g ^JJ»J SS^t , *4ft4*Jf|,6j&/*# e, 

( si ?fp s6 a^b^ «e.*h s7 ^ sl2 *fr>£ c d # St**" . sl3 ^ 
sl6^e, sl7*»22*hS f g R.*t ). ^fPCR^f. fliSaUfc 
4*Mft^ llJ ( # lOOng ); 2|*1 10 x PCR ^t^; 2^1 dNTPs(#^t 2mM ); 51 
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1 Ml ( 10 P mo1 ) '> 0.3ji1 Taq ( 1U); *hfr>7\t J.£f 4M*# 2 0}xl„ 94 
C?££*£lmin; 94 °C 2:44 30sec; 45°Ci£^C 30sec; 72'C^# 30sec; 25 4^6 

B&tf X IT ( c ^ d §<L*t ), III ( *t£ ■f&Mf^ e) ^IV( f g SC.*!" ). 

?■ tyi \ $^>Y %) 200 bp, II ^>h&)$) 250bp, III ^v'J> #fr ^ 140bp, IVfr-j*. 

'h#;# 230bp. 

4: I ^ II, III IV #*#J»wfr, SMp^- I) ?| #; ( si ^ sl2 

Xt£ I sfo II #J @5*f , s 1 3 jfp 22 HI ^ IV ^ SMfr- )» =at^t PCR IT *f . /fl -f 
J0LMtf)4l:fty!i/fi&- lpl {#) 100 ng); 2|xl 10 * PCR ijyffc 2pl dNTP (2mM 
each); ?| ( 10 pmol ); 0.3ial Taq ( 1U ); 12|il. 94 C 

3&£#.lmin; 94C 30sec; 45°Ci&*. 30sec; 72°C3l^ 30sec; 25 >HftSfc. 
#2iJ^/£/M^ UP ( I 5fci II Si*t ) fa DOWN ( III jff IV Be^t ), ^ l%*&fla# 
JftJBLfc**., ^^^^M'J^r^fSJ^,, UP^^L'J^^ 430bp, DOWN ^ 
*.'J^# 340bpo 

5: f- #3 UP ^ DOWN , f 1 4fc ( >i Ut s 1 ^ # l& 22 ) 

itff PCR . UP ^ DOWN -^1^1 ( # 100 ); 2pl 10 * PCR 

&ft%L\ 2y\ dNTP 2mM); ?l ljol ( 10 pmol ); 0.3^il Taq ( 1U ); 
12nl. £LM4kft: 94°Cf^^'li 1 min; 94°C$L>\± 30sec; 4 5 C i&'X 30sec; 72 
•C^t lmin; 25 >NMf. #5^,61$/^ WHOLE 750bp ) & l%SfJ§ 

iL&^^m&M&Mi, O^IWLih pcr^;1^S8» 

#.hi£ 750bp frf> DNA >tlM»3M£ pTMF RBt^t-^t Xho\ fa EcoRl 
(Promega) JKJHfliUfc. *«^iL^#-^«i^^ ^ ^ • &® 

f&®i\ki&M&®&VCK? c &iti& J toj lt y> (750bp A*) ^ pTMF fifrfc *L >* It 

( 5200b P it*), i4#^.^#^TOPio«^, -gr^&&fam&&M*i 

jfr ( 1 ) . &J&#^H^#*#'&l ,H 'l*-fc CEA 
scFv/pTMF„ 

# CEA scFv/pTMF 5 CD3 scFv/CD28 VH/pTRI ft Xhol fa EcoKL 

( Promega )*Jfc&JkM . &fcmtoJL&4kft^M&M^&Wfl $ . # 750bp 
£*tt CEA scFv/pTMF fifr-fetf* # 4&A^ ( ft CEA scFv ) ^ CD3 scFv/CD28 
VH/pTRI < 6000bp A* ) r-totittrt&.&fa&K TOP1 ° 

4fPCR*Jt. PCR JfcJfc3*-**#UM*(l). 6, PCR 

# 2100bp £##&l!fr>(;jM*i£&*$#*£. CEA-T& Ab/pTRI . 
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% faM 3 : CEA-Ts Ab ft °T 

( 1 ) # CEA-Ts Ab/pTRI $Hfc*L#Mf It BL21(DE3) < Novagen 4>3 ) 

2 ^ ft &telfctf)3'&r* M4r*Uto$t% BL21(DB3) 

CEA-Ts Ab/pTRI , 2 #* ( 1 ) s&rf*Hfc£S£, -*H* 2 /«/ri£ 

( 2 ) l"*,SL#-f-4ti& 

CEA-Ts Ab/pTRI BL21(DE3)^LB-K J f^ = 37"Ci±^t#, ^ 

^t-f 5ml LB-K SMMNMkt » ^^.M-f (*l , 37°C^^J# 
200 #/^Hf ). 0 1/100 # Jfc#J#4£5'J 250ml LB-K 

37°C#iM£#- (200 #/^#) 5- X6oo=0.6, IPTG 
( ) $Mt# 0.4mmol/ml 30'C^^4 <htft, 

^S^-f^i*. £SB. 12,000rpm 10 9 1/5 *IMMMR 

ttPBS#.Jt>&+> at4flt^*.>-St5f. feitit— 12,000m S'^ 10^ 
4t^, » Jl^&^^#JJM "^SM^tf CEA-TsAb; « ^JLifc^i* &® 
^iUU&tf CEA-Ts Ab, #^^)£ii,f4^ 1/5 il^«^J PBS 4'. 
«^5\& 1996, ##-£/&**), 3U*Ji£# 

SDS-PAGE fcSM* Western blot ^»U^> _L>t^^.> + CEA-TsAb 
^ittfriJL, #it^l m H^HW ( & SJ Alpha Innotecli , Alphalmage 

2200 Documentation & analysis system) 

SDS-PAGE *S*. (JALS 9) ^ Western blot ( J\LS) 10) 

p x >t * jL^ig -f % # # .fct £ Jte- , # * x £ ^ # #» . 

4: DEAE W » *M£ CEA-TsAb 

#_Li£ 250ml W^i&^JIfcrt-sr^ilA^Sffl 12,000rpm 10 ^ 

4f, 1/5 4MR(50ml)W DEAE P^lf^W 

5] ) fi$^M*MM , #. ( 20mmol/ml NaCl, 50mmol/ml Tris-HCl, pH8.0 ) <?, . 
*g>#Jf. ^STSB. 12,000rpm 10^4f, ft <^-L>i jL3fe/f) -f"*M*,; 
# 20ml DEAE B * T iLtktt M 100ml 4M*T»f + - 
(J^^JM^), 16mmx20cm; &/sr-&Jf=) 5 >N£*MKtf-¥ #r 

l£^t^ii#-f-#r, lml/^t; #Jiii^^^^^^\Ji>t;l# ; -J--4i, 

Ji#v,ti4# 0.25ml/*Ht, »&*i*.3F*a^. H^&flitf CBA-TsAb; «c#;t 
^ , M 2 ^fefafr ( ^ 40ml ) >& ( 500mmol/mil NaCl, 50mmol/ml 
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Tris-HCl, pH8.0 ) i&frBMfc, J*it# 0.25ml/^4t; tt^ 2 >N£'fc-#* ( # 40ml ) 
0 . 5raol/L NaOH Jfr , 2 ( 40ml ) 1 mol/L NaCl i8L#r& ft #4- , 

ifcifcifr 0. 5ml/^4f; *j£4f-4iUf3 2 -H^-PM* ( 40ml ) -f-^H^t ^f'^M. 

jLi£>/?L3NiL^, jL*at^f>£^ SDS-PAGE, ■&;Ofe'Hi&*-. SDS-PAGE 
( JLffl 11 ) Jt^: ^3±— # DEAE 01 ^ 2L4fe #"M& . "*T VA&VfcM-P -t- 
vf^^^-gp^^^-^j, 4Bt^ H &4H->H* ( ^ HI Alpha Inrxotech 4> , 
Alphalmage 2200 Documentation & analysis system ) CEA-TsAb #j£Mt i& 

Jii* PBS ( 8 & NaCl, 0.2 & KC1, 1.44 Na 2 HPO, 

0.24 k> KH 2 P0 4 , ffl HC1 i/D P H J. 7.4, 5t5M- 1 ft ) iMfrifcft ( 4°C ). &#f 
4M*# 500ml, ^» 6 >M*Ht&— Jfcift^r*.. ^ Bradford ^ti£#r^# 

*M£, <k4~mK 1999, *r#tbXSL*t, )&*t. >JaN 3 (Sigma 

W) £*f $ml o.o5%(wa^), K*v;m\\ m°-&mM ( # a 

&-#ll*ftfuPft ) 0.15mol/L, -ft#*&Jt*J. lml/^^^f- 

-80°C, #/*). 

5: ELISA CEA-TsAb 

Jurkat ftM6J**U|i *t* Jurkat ( 6 ) 

(J$ 1} & ® *&#4fr'0Mfc t '^(American Type Culture Collection, ATCC), 
-f-: TIB-152)^ 5xl0 6 , l,000g lO^jHIVsr, #^l&vX,R^^^- 0.5ml PBS 
+ , &#&>S*tPf. #*.J*fltJf*.12,000rpmSa«'« 10^4t^, &%*D* 
_hyfr, Bradford & ifc # -g- 6 *Mt Jt * - Na^ 3 J.**-*Mt 

0.05%(WA0,<rt ^1*^*J; *h*»i*3M* {m^^m¥r^midL^)^;%m) J- 
if^JL0.15mol/L, m£$~$L% lOOnl/^^-SO-C, ##1 . 

ELISA #^ : 

(1) &*fc: *U*SMt^*'J# Wml CEA (Fitzerald , MS))"- lug/ml 
CD28-FC chimera(R&D'>3); lOug/ml Jurkat . fe*t4MR# 100ul/ 
^Ifejfe. fc*t«t?t*ft'^': 1- 36 S Na 2 C0 3 , 7.35g NaHC0 3 , 950ml zK, 
lmol/L HC1 A lmol/L 6* NaOH ft pH9.2, *h*£ 1L. PBS 37°C fe* 2 * 

(2) PBS Sbfe. 1-2 *»A#««. PBSA (PBS-l<KoBSA(W/V)), 
200uJ/^L, 37°C#N1 1-2 'Mtf\ 
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(3) PBS ^.1=.^, lOO^tl/^L, • 1-2 <h 
Bt . # <% «fitffil ^ * : # 1 Ong/ml # CEA-Ts Ab -ft # flMt . 3&4rte Ifc 

(4) i>o7v^— PBST ( PBS-0.05%Twen-20(V/V) ) i*^L.J= <k.Js \ ^# 
1/1000 cmyc-tag 9E10, J$ t) SANTA CRUTZ 4>3 ), 100^1/ 

3L, 37°C$P#f 1-2 'J^Bt. 

(5) ^A.^—^: PBST)^X^, 1/1000 ## HRP 
^4^aigG (J^lj^^s] ), lOOnl/^L, 37°C»f 

(6) JL&: PBST 5 , ( 48.6ml O.IM ft&Sk, 51.4ml 
0.2MNa 2 HPO 4 ^^ 1L, pH5.0, 02. M,fk 41 #>fc; 10ml ^«.H ? >& 4 7 *<»^ 
4mgOPD Pp4p3^JiJfe (Sigma ), 15^1 30%H 2 O 2 fie.&J2. )» lOO^U 

& 15-30 ^Ht. 

(I)^jL^lM: ^>Mfjt:& ( lmol/L HC1 ), 50yl/3L. 
(8)3W^.*#*.: i 490nm^MJc/fA. 

ELISA ( JtL© 12 ) 3.-*, CEA-TsAb -5 mftt&foJfr ( CEA CD28 ) 
4*#**^. *-f Jurkat^t*-** CD3, HJb CEA-Ts Ab J* CD3 *,4*#**^ 



£«>j 6: FACS <**.*J!fc*> CEA-Ts Ab 4 JhifaJfeW**-^ 

-It 

iT^/fl N-&FACS CEA-Ts Ab*t^*tflt# ^^^^^#/f #•„ 

#H£J3 # &-*t Jit j l %a jfe jt 4a ifc gj^ M jUgUjLTji 

ATCC 
CCL-185 

MCF-7 ATCC 

HTB-22 

SK0V3 *F JiLjA ATCC 

HTB 77 

SW1116 ATCC 

CCL-233 



(1)*£#> ijMU^£4*tS«Jlfe: I&SW1116 &>^M% 3*t&9/&tfte# 
# 7^ : RPMI- 1 640 #Lfa&fa& ( GIBCO 4> fj ) . 1 0%^ 4" ^"fr ( * & > x 
**&#X*M*#**J >. 5%C0 2 , 37"C##*#-; SW1116 *tffctt#*MH*: 

L15 ifcfMMMk (GffiCO ). I0%#r^-^>t 

5% C0 2 , 37C^^ig-#. &m&>k-frM-zum/e, 

5xl0 5 ^. 
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(2) #jLi£-Mt&J/& l.OOOg M>v 10 frfyMr, ikft PBS 

l.OOOg A 10 0-0? Js, 1friBJ&BL%l&%-$. 100(xl 10jig/ml CEA-TsAb H 
PBSt, 4"C^LJL 30^4t. #^*nJl&#ifc£*d*3^#l3^tf/8^ #*+JlRe* 

"f 4- # 4 # «fl # A |5] #*Mfc o 

(3) l,000g 10 ^Ht;£, #*8Jlfc>5Lilt^>^^L 100(al 1/1000 ##=bt 
cmyc-tag ( 9E10, SANTA CRUTZ ) PBS t . 4°C^tJL 3 0 

(4) l,000g I0fr4f/&,ftto>fofcfc&&& 100^1^ 1/1000 ##FITC 
ffiJgt-f ifcjR, IgG (BD^s] ) tft PBS t , mm 4V*£M. 30 *Hf. 

(5) v&3M®$M* (BD^C. FACS Calibur) >tU*Lifc# '48.8nni, % 

>j^H^l 10,000 ^^w^fc. 

Jlj£^^^^ (JALS 13) JLtf, CEA-TsAb J5&ft!ftM'M$ J tf / &&fcrt 
5 SKOV3^ SW1116^T*L5S^; -5 A549 iL<MsU3i££*; ^ MCF-7 

7: FACS ( SiUMwJIfe*) 3r$*4fr#l CEA-TsAb Jg^jfc^&iE^ 
( PBMC ) fa Jurkat £B/J&#/££^v£<fc£ 

& 4fl i£ JM* FACS CEA-TsAb ^*b$ & 

( PBMC ) ( J$ i) ^b^T-^^J&-t ) fa Jurkat &jJ&#$#^>£'1£. £ flk*^ 

» 

(1) # CEA-TsAb FITC( Sigma ). ^&<& «?HL 

(2) >M Ficol PBMC ( ), ¥rfc^ 10%*r*t-*+- 
jkvf ^ RPMI 1640^#St» ^.St^toflfciS-^kt. 37lCifcJLii*., 'APfi^ 
*I&E#&JJMN*W-*iM&. ^jMltttf *»JJ& ( .iJ&A T C, fcMfe ) it*fc^, 

5 x 1 0 5 4- £w J& , /f) f" FACS #3fl o Ficol * * & # £ l£#L*- » 

(3) #./fJ \0%4JT>k^r^ftf] RPMI1640 £ 37°CC0 2 ( 5% ) 

fcft ^&fcttwm&„fti®j&^£H$LM& . 5xio 5 >h®j&, m -f fac s 

(4) #_LiM#H<*>/& l,000g 35 10 ^H1v&> -fM PBS &5£fcMfe, #^ 
l,000g'£-u 10 m®K&&>&&#& lOOjil ^ 10ng/ml FITC #*& 
CEA-TsAb ¥j PBS t - 4°C^t£ 30 &fttoJ&fy&3L*fa^(fi}'mi&rt 
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« 

(5)>,&3Ms»J]&>R (BD^>5], FACS Calibur) tkm, ilUOa^ 488nm, 
J_ i£ % (- JL ffl 14) JLtj? : CEA-Ts Ab ^j^ftto flfc**) IM. & & 

CEA-TsAb 5!ftJ%*wJim%&ft-%-t±%&, CEA-TsAb J? PBMC A. 
Jurkat ^Jft,^^^#^-hi^^» T^#tb&Hfc: CEA-TsAb J? T 

8: MTT #S*-j&*J CEA-TsAb ^-f- T #k&telJfc&'® 

SW1116 #r/£'j± 

^11^4 CEA-TsAb ^*-%$r&&tf)<&m&t*\?& SW1116 
( Target cells ), ^ PBMC # ( Effect cells ), £.4£*h4£J&-- >t.^^& 

fcb (#&£mJ!fe/3fck&$Bj!&, E/T) l?J Bt^°— ^.^/(t.^ CEA-TsAb, 

^37"Cig-#-48 'hBt, #*MJ MTT^r**J^./H'*<W^fc^#^#^. 
CEA-TsAb -^-f- T^C>69J!fc^i*J«&ift*9JJfe SW1U6 #J>£'fc±o A#*#*-T: 

( 1 )«M£ $k PBMC , *^#-ft £ 7 ^0 PJ . 

(2) ig-#<&#: SW1116 6 #1 1§] . 

(3) ^ LI 5 i**M£. (J$l) GIBCO^s) ) iBftat&teflfc ( PBMC) 

( SW1116 ) #$ML: IH^. SW1116 i® Ixl0 5 ^/ml, 100f.il/ 
:?L^ Tvf'J 96 toJ&M- ( Nunc ^ ) to ISJ Bt * ^ *ML'# PBMC , 
100ul/«PyVJiJ_hi€^J^^-^^t . Mfr&ltfMXfttil&fcfc 1> 5> 

10). mtf&fl LI 5 i#^.S-^4tr CEA-TsAb ft *Mt 5 fcfctiS Tit® 
( CEA-TsAb &m SMt# 1 fig/ml , *F £ SMfr $ML& ^ 5 ug/ml ). # 

t, ;^£37'C<K>C0 2 (5%) *MMSt, #*48<Mlt. ^#»^4l 

(4) #^&*£#J-##^> ^ PBS (300ul/^L) <*L, ^A. MTT 
( Sigma ^ ) ifc*. ( 200u1A?L ), 37°C8$f 4 <J> &t^r , ^JU PBS ( 300ul/ 

3L) &#L— ^ A DMSO (— f^-iE^, 200ul/^L ) (Sigma ) 37°C^I 

f 30^Ht^, ^'J^Aeooo 

(5) ##"jM£#- ( specific cytolysis ) ^if#^^^7: 

(%)= [A 6 oo(E/T)-A 60 o(E/T/A)]/[ A 60 o(E/T)-A 60 o(M)]*100% 

A 600 (E/T) : 3tfc*l ^ ^ fft W *£ *f » *L Agoo #J ! 

A 600 (E/T/ A) : # A ^ A 600 *J ^44 ; 
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A 60 o(M): T^^^^^^I-I-I^'N-^^ A 600 ^J^i. 

ifU3 ±.HL7T te&lil-W&tWSi T T-ft attel*. ( 1 > 5 > 1 0 ) *+ CEA-TsAb ^ 

&&&&&& info* 1 ] &$-#J%°to> ( ffl 15) 
*te#^pb atJfci&#iHt. 

^tftfrftoMt (0.4ng/ml- 12|ig/ml ) 16) 
^^^^■b^^«9-M^ft: Ifr43tl: & 6ng/ml-12ng/ml if"! , ##3M$4-5 
*l#aME.a#a*, ^12ng/mlBt, 0M*2: 
4 *t <f*. *Mt j£ ;N ^ , J- 750ng/ml Bt ^ * * ^ 4- *■ ^ 5 3: ^ 

24ng/ml-750ng/ml 4l« , ##4H**4#4taMtj&*i:*. £ 24ng/ml 

S&SS^*L*/(i.: 12jig/ml H**&# 85%; 24ng/ml 70%. # 

& 4bMfl , # 3&#C bb 6^ &#>*ML T , CE A-Ts Ab 4*5 & 4fc # $ 

£;&#'J 9: CEA-TsAb ^ T ttC^Jfe-SM* SW1116 

iUu5li& CEA-TsAb KLA.4t**^W*»**»*. SW1116 ^*1*B* 
( Target cells ), M PBMC # ^(Effect cells ), J* ( E/T ) 

# 5 >fo^, iS^SMa—JtSML ( 750 ng/ml ) # CEA-TsAb, £ 37"C^ 20-40 
^Ht, #^M) OLYMPUS IMT-2^M*^*^toJrfc^^^^^ 
/jLJf^frit,^^. ^ 40x4Hfc£# 20 ( ® 18) 

j£*JL CEA-TsAb 4H^*U£ ftsJJfe*^ J3t3t fcMfetf # ^ ^ T ^ ^ 
ii&&tefc&m&M&&*M>%-(® 1KB); fc^^ 

18C); f&J§r%L$ttf&M^8U£® 
M(© 18D); *J&, teJi&^ii*MliMit««i. ii-telfc^^^-t ( S 

18E> F^ G). 

10: CEA-TsAb fr* T *&*BJlMM& SW1116 £w/&i±*lt , T * 
4Mn*MI MTT 3rSMk»l T mxLm%&> Mtkifte& CEA-TsAb ^hf- T 
(1) ^^^PBMC, 7 40ft . 
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(2) ##-»Mfc swine tufa, ^mmm^-** 6 & m . 

(3>fitRJ LI 5 ^#J,i$^rSW1116 to/&At*Jt.# 10 6 /ml, ^^^piiSUt 
^ C ( 25ng/ml, SIGMA ) , 37°C C0 2 ( 5% ) JfMSW^ 20 *Ht 

^, #Jf] PBS & 3 ;^ , |fr*&£-tfi£&:$-£ C^/f). 

(4) -fM L15^#^jil^?i:a^^-fe^/I&6^>^: PBMC ^ 5xl0 5 ^/ml; 
SW1116 A lxl0 5 ^/mL lOOjal/^L^^'J 96 *L toflfe*£#J&. ( Nunc 

) t . IS] fcHitff) L15 CEA-TsAb *ML£>f& 

JLift 5 ^'J^^^^^L 1 M g/ml. fl'UbiH^tfUl^ 5 M g/ml), ^ SOuim. 
^o^fij ^ZlM^ iwH&fa&ittJtiLtf 96 ^LtoJ&^^^t , 37°C^j CO, 

(5) l,000g 10 ^Hf, #^^#-^_Lyfr##, ^ PBS ( 300^1) 
&&taJ&ifc8L, l.OOOg A »u 10 #fc*»\h?fr, MTT 

Jt: 25ng/ml, 200jilAfL ), 37*C flTT 4 <M*t£ , foft PBS ( 300^L ) ifcil- 
^o^v DMSO ( J=.f _S.32.4Hl, 200nl/^L ) # 37°C^f 30 8'j5t A 600 . 

(6) ###J SlU»#t ( SI: specific index ) if : 
SI— [ A 60 o(E/T/A)/ A 60 o(EAT)] 

A 600 (E/T) : *fa#At<fi*t » 31 # A 60 o *1 3- <t ; 
A 60 o(E/T/A): A 60 o»J^A; 

*>S17^. CEA-TsAb tfaMt^to, SI ^£4b^#-^lVM£: 

ftNfc 1: 4M*.*Mt£ 1 . 5 jxg/ml- 1 2 jig/ml ^ N . SI -5 *!>f*-JMLJ. 

l.5|ng/mlii$'J^; ^2: SI ^ J- * #1 * • £ 47ng/ml £ 

^3*5']^; Ml 3: £»M^ 47ng/ml *N SI ^4fc^AJ-Jt^^^4fc. £ 
0.7ng/mlBt SI*H&. T***JML«W4*H&^*t^*A"t. CEA-TsAb ttfc** 

yfr&toJ&tffo* -ft SI 
ft tfctt. «T5£^:CEA-TsAb ^ T *C**»Jffc*-»«'* fcMfetf T to 

jj&tf £ > T toJ&'/£4W/fc*$ . toJ&tf ft . 

JfrMMfc<W4. 5, 6, 7> 8, 9«^*. A^*4E.Jii£*^i»t, 
CEA-TsAb # 4t tfj JlJ^^L^ ^ ^ ft : £ At *8 i®J$L%> toJ& ( T & to 

^to^,^#^^to^^^.it^^.t>^^^S 19 /^tf*wW&33. 

f?F * CEA-TsAb ffi fA^ , ^ T & to /I&tML i* CEA (Kjflt to^ *fe 
%L>k.i&-Fr&&'ftm , *#iM£S!l# T^e.to^-f-^3 J-^to^^Wiit^-ft^ . 
|SJ S-t CEA-TsAb i£itJ? CD3 ^ CD28 &£##*t^#*K. T toJfe. -/£4fctf CTL 
*W^fe#A^^Jit*toJifc, Jnteim TH to^i£i±^^to^EJ-f- IL-2. 



WO 21105/(195456 



PCT/CN21MI5/000408 



IFN-y-f-), S&W&A^ CTL> NIC i®R&^ivJl&3t&rt&M$®Jl&, Ib}#-3M3/M 
^ j& iH 1 1 : CE A-Ts Ab fit T vfr Zj *M Jit & ft /It M *B /& fit 7?c ^ #L#J fit #r 

%3L^&fftMimfc&&^\&.W.^, -%-$tis>J&z&*$th%tft>', ^K^-fcfit CTL 
Jfe^&fc ifeSJfr -h i£$Ulaib>v/lt A *B Jfe f*J > & W ~?= \ ^ & 

3±>^-f-b CTL FASL J^^fai fit FAS MlS-ftR) - 

4- flt ^^^mrr. % 7 CE A-Ts Ab ^-f- fit T * & ^ Afe # $ /It $ *w 

Jlfefit^'^^'K 4MH^ PI ) FITC «ifit Aruiexin-V(*S}i*) £ 

BD^^)#ii^^fit/lt^^/lfe» &J£&fl3tfcIMIHfc*'FACS 
»] jit %fc fofaffl 'If 5- * #'J . * ^ ^° T : 

( 1 y&fiL >\k $k PBMC , £rfr&Ltt J5%&W7&m, 
(2)&fr)k$k SW1116 &fa$L'ft5%'&W6tel s \. 

oyi&ft lis ^^^^^^mt^%^m^W^\ pbmc swui6 

M)^7 lxl0 5 ^/mL LOmlAjUfaTvS'J 48 *L£ni^fe±£#46. (Nunc^^) ) 

t . 1^3 ftf-feUA L15 ##-JMW4tr CEA-TsAb tfflMt^ 5|ig/ml, 

iWJ!fe.*S-^ML ^ , ^ CEA-TsAb tf)feftfcJ$LXl lug/ml. ^ 37°Cfit C0 2 (5%) 

(4)# 48 frteJfc&fcfo l.OOOg 10 ^t^, . 0.3% 

/]» ( Sigma ^3 ) (w/v) m^&^fc> 1 ^Ht (50^L) ; *Mp 10%*fi 
4-jk>-fr^RPMI1640(lml/^D, #toJJfc£te*#TA"*nflfe&##-. ##*'J 15ml 

$ ^ ^ . 1 ,000g A to ^Ht . 

PBS ( 500nl/-f ) Jfcfc/fe-*.. ^p^^^^t^ (M>il BD4> 
a] ) ( 100nl/-f ) A9J9feiK.it. 5 nl PI (50ng/ml) 3|d 

FITC-Annexin-V 4°Ci€it 15 £*4*K 

(6)#-f#^ 300(.il ^F^AJt*.. J^iV'tfcM&^JfcM&^tf • ^ Leica 
DMRA2 >t ^- flMfc«& & ® fit flt ^ J1& tff ^ & & ^ ^ ' X • ik m 
QFISH^ ( Leica ) tikftfrft. K 20^. 

(7>ftffi BD FACS Calibur at#»lfc3tit4fr»J ( FL1 ^ FL2 ). 
% 20,000 'HflJJfe, JfcUlifcifc^^ 488nmol/L , . ® 2 1 #f tf 

tojfc$L& FITC ), ifc^^-tftBjfe*.® ISJ Bt^*&^&.&( PI > 
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Mj*fifc&iJ&. *ifrfr&fa¥itf!&&&f&ft$L&tfjinJfofcW&*-X> 90.17%, 

1.66%, 2.23°/o, 5.94%; »it^/#, ^:|*&tt&J&*Wfcifc;fc 52.83%, 
16.12%. 21.25%, 9.86%o £ CEA-Ts Ab , BHfctf T >* 

6 &9 it-^-f - Jit toflfeJfc/tifp <fl tt^#^t^ ^ ; J? ^> 6^ fft*B * » 
■f Jfc #1 -fr <» J!M» falto n -t 6<? Hi #L A T 9 4£ , *9 fl& * $ 

7 — te. 
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*SL *\ 4t & 

* 

CD3 ^> i&feAk, 4fcACD28 4fc^*.^ife^^A. 

it^v CD3 tfAt. fc^ CD28 ^^##-te#t*M lit, Fab # IS.& 

# -ft . 

fit C ^^*^T c-myc 

#t/^ CD3 -£$£4*^ HSA CD28 $t#.*$M 

■&#J&64 CEA-TsAb, SEQ ID NO: 4 . 

6. — lit DNA # n , £-ftfc&. J ?to*kfo#&-& l-5^-^fi^#-^#-^ 

7. **.*']*#- 6 fi^J DNA /f , #Jt.ift*M*.*']*#. 5 JMULefr*** fi-j 
DNA /f &\ , -&^T SEQ IDNO:3 #f ^ fit ^ ^ ?'J > • 

8 5 =.##*^, *^*Mt-f 

^Ir^" SEQ ID NO : 1 #T ^ ?'J . 

9. *U"J*jfc- 5 fit#-^^4Wfu^, &6ftiS-&.TWyLft»^ CD3 

# SEQ ID NO: 2 #f #J -^J^SsJ?- *'J . 

11. ;MyMi 1 0 . CEA-TaAb/pTRI. 

13. *sU')^-# 12 ¥]j%3Liv!Jl&> &£L*J&tf~$. 

14. — ^^ii#-^3-#^*t-^l*lT^iifi^^^' 

30°Ci^-f-^>ii> EPTG fit^f flML# 0.4mmol/ml. 

15. 14 # + A*lfe;t**#l*# 11 W 
CEA-TsAb/pTRI fi^^f ® BL21. 

17 ^fl^tefi&mxM 
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1 8. *U'J*4t 1 7 ^ *b*a^*to , * t #f-i£Jt# # it # . 
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L 
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AAT 


GGC AAG GAA TAC AAA 


TGC AAG 
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CCG 
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AAT GCG 
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ACC 




|K 


K 


V 
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AAG 
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GTA 


CCC CAA GTG TCA ACT 
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GTA 


GAG GTC 


TCA 


CA 
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Kpn\ 



L 



D 



E 



T 



ATG ATG TAC CCC CGC GGT AAC GGT ACC GCG CTG GAA GTT GAC GAA ACC 

HSA linker 2 

A d] 



Y V 



K 



N 



H 



TAC GTT CCG AAA GAA TTT AAC GCG GAA ACC TTC ACC TTC CAC GCT GAC 
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I 
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Q K 
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E D 
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£ H H H H H 



L N 
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CTG AAT GGG GCC GCA CAT CAT CAT CAC CAT CAC GAG CAA TAA GGA TCC 
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SEQUENCE LISTING 



<no> **ft*1»*Higtt**g*«^ 



<120> S6HXatt«aftCBA«:CD3ftCD28#.tt=W#ttf* 



<130> 1040179 



<160> 52 



<170> Pa ten tin version 3. 1 

<210> 1 

<2ll> 251 

<212> PRT 

<213> AI^^ 

<400> I 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala 
1 5 .10 15 

Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe Ser Asp Tyr 
20 25 <M 

Trp lie Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie 
35 40 . 45 

Gly Glu He Leu Pro Gly Ser Gly Arg Thr Asp Tyr Asn Glu Arg Phe 
50 55 60 

Lys Gly Lys Ala Thr Phe Thr Gly Asp Val Ser Ser Asn Thr ALa Tyr 

65 70 75 

Met Ly- Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 yb 

Ala Thr Gly Thr Thr Pro Phe. Gly Tyr Trp Gly Gin Gly Thr Leu Val 
100 1°5 

Thr Val Ser Ala Thr Ser Thr Pro Ser His Asn Ser His Gin Val Pro 
115 120 125 

Ser Ala Gly Gly Pro Thr Ala Asn Ser Gly Ser Arg Asp He Val Leu 
130 135 140 

Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly Gin Arg Ala Thr 
145 150 155 low 
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lie Ser Cys Are Ala Ser Gin Ser Val Ser Thr Ser Ser Tyr Thr Tyr 

165 170 175 

Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie 
180 185 190 

Lys Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly 
195 200 205 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn He His Pro Val Glu Glu 
210 215 220 

Glu Asp Thr Ala Tyr Tyr Tyr Cys Gin His Ser Trp Glu He Pro Arg 
225 230 235 240 



Thr Phe Gly Glv Gly Thr Lys Leu Glu He Lys 

245 250 



<210> 


2 


<231> 


250 


<212> 


PRT 


<213> 


Alt* 


<400> 


2 



Glu Val Lys Leu Val Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
15 10 15 

Ser Met Lys lie Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr 
20 25 30 

Thr Met Asn Trp Val Lys Gin Ser His Gly Lys Asn Leu Glu Trp Met 
35 40 45 



Gly Leu lie Asn Pro Tyr .Lys Gly Val Ser Thr Tyr Asn Gin Lys Phe 



50 



55 



60 



Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 



65 



70 



75 



Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 



Ala Arg Ser Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp 



100 



105 



110 



Gly Alo Gly Thr Ser Val Thr Val Ser Ser Thr Ser Gly Gly Gly Gly 
115 120 125 

Ser Gly Giy Gly Gly Ser Gly Gly Gly Gly Ser Ser Arg Asp He Gin 
130 135 1^0 



Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val 
145 150 155 160 
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Thr lie Ser Cys Arg Ala Ser Gin Asp lie Arg Asn Tyr Leu Asn Trp 

165 170 175 



Tyr Gin Gin Lys Pro Asp Gly Thr Va3 Lys Leu Leu He Tyr Tyr Thr 
180 185 190 



Ser Arg Leu His Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly Ser 
195 200 205 

Gly Thr Asp Tyr Scr Leu Thr lie Ser Asn Leu Glu Gin Glu Asp lie 

210 215 220 

Ala Thr Tyr Phe Cys Gin Gin Gly Asn Thr Leu Pro Trp Thr Phe Ala 
225 230 235 240 



Gly Gly Thr Lys Leu Glu Leu Lys Arg Ala 

245 250 



<210> 3 

<211> 2103 

<212> DNA 

<213> AltfiJc 



<400> 3 

atgggtctcg agcaggtgca gctgcagcag agcggtgcgg aactgatgaa accgggcgcg 
agcgtgaaaa tcagctgcaa agcgaccggc tataccttca gcgattattg gatcgaatgg 
gtgaaacagc gtccgggtca cggcctggaa tggatcggtg aaatcctgcc gggcagcggc 
cgtaccgact acaacgaacg tttcaaaggc aaagcgacct tcaccggcga cgtttctagc 
aacaccgcgt atatgaaact gt.ctagcctg accagcgaag atagcgcggt gtattactgc 
gcgaccggca ccaccccgtt cggttactgg ggtcagggca ccctggttac cgtttccgcg 
aetagtaccc cgagccataa cagccatcag gtgccgagcg cgggcggccc gaccgcgaac 
agcggctcta gagacatcgt gctgacccag agcccggcga gcctggcggt gtctctgggt 
cagcgtgcga ccatctcctg ccgtgcttcc cagtccgttt ccacctcctc ctacacctac 
atgcactggt atcagcagaa accgggtcag ccgccgaaac tgctgatcaa atatgcgagc 
aacctggaat ctggtgtgcc ggcgcgtttc agcggttctg gcagcggcac cgacttcacc 
ctgaacatcc acccggtgga agaagaagat accgcgtatt actattgcca gcactcttgg 
gaaatcccgc gtaccttcgg tggcggcacc aaactggaaa tcaaagaatt caacagcacg 
taccgggttg taagcgtcct caccgtactg caccaggact ggctgaatgg caaggaatac 
aaatgcaaga gtactgaggt gaagctggtg gagtctggac ctgagctggt gaagcctgga 
gcttcaatga agatatcctg caaggcttct ggttactcat tcactggcta caccatgaac 
tgggtgaagc agagtcatgg aaagaacctt gagtggatgg gacttattaa tccttacaaa 
ggtgttagta cctacaacca gaagttcaag gacaaggcca cattaactgt agacaagtca 
tccagcacag cctacatgga actcctcagt ctgacatctg aggactctgc agtctattac 
tgtgcaagat cggggtacta cggtgatagt gactggtact tcgatgtctg gggcgcagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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1860 
L920 
1980 
2040 
2100 
2103 



acctcagtca ctgtctcctc aactagtggt ggtggtggtt ctggtggtgg tggttctggt 1260 
ggtggtggtt cttctagaga catccagatg acccagacca catcctccct gtctgcctct 1320 
ctgggagaca gagtcaccat cagttgcagg gcaagtcagg acattagaaa ttatttaaac 1380 
tggtatcaac agaaaccaga tggaactgtt aaactcctga tctactacac atcaagatta 1440 
cactcaggag tcccatcaaa gttcagtggc agtgggtctg gaacagatta ttctctcacc 1500 
attagcaacc tggagcaaga ggatattgcc acttactttt gccaacaggg taatacgctt 1560 
ccgtggacgt tcgctggagg caccaaactg gaactgaagc gcgct.gtcga cttccagaat 1620 
gcgctgctgg ttcgttacac caagaaagta ccccaagtgt caactccaac tcctgtagag 1680 
gtctcacata tgcaggtaca gctacaggaa tctggtccgg gtctggtaaa accgtctcag 1740 
accctgt.ctc tgaoctgtac cgtatctggt ttctctctgt ctgactatgg tgttcattgg 1800 
gtacgtcagc cgccaggtaa aggtctggaa tgtctgggtg taatatgggg tggaggcacg 
aattataatt cggctctcat gtccagacgt gtaacctctt ccgacgatac ctctaaaaat 
cagttctctc tgaaactgtc ttccgtagac accgctgtat actattgtgc tcgttcctat 
tactattcta tggactactg gggtcagggc accctggtaa ccgtatcttc cggtaccgaa 
caaaaactca t.ctcagaaga ggatctgaat ggggccgcac atcatcatca ccatcacgag 
caa 

<210> 4 
<2ll> 701 
<212> PRT 
<213> AI** 

<400> 4 

Met Gly Leu Glu Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met 
1 5 10 15 

Lys Pro Gly /Via Ser Val Lys lie Ser Cys Lys Ala Thr Gly Tyr Thr 
20 25 30 

Phe Ser Asp Tvr Trp He Glu Trp Val Lys Gin Arg Pro Gly His Gly 
35 40 45 

Leu Glu Trp lie Gly Glu He Leu Pro Gly Ser Gly Arg Thr Asp Tyr 

50 55 60 

Asn Glu Arg Phe Lys Gly Lys Ala Thr Phe Thr Gly Asp Val Ser Ser 
65 " 70 75 80 

Asn Thr Ala Tyr Met Lys Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala 

85 90 95 

Val Tyr Tyr Cys Ala Thr Gly Thr Thr Pro Phe Gly Tyr Trp Gly Gin 
100 105 HO 

Gly Thr Leu Val Thr Val Ser Ala Thr Ser Thr Pro Ser His Asn Ser 
115 120 125 
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His Gin Val Pro Ser Ala Gly Gly Pro Thr Ala Asn Ser Gly Ser Arg 
130 135 140 



Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
145 150 155 160 

Gin Arg Ala Thr He Ser Gys Arg Ala Ser Gin Scr Val Ser Thr Ser 

165 170 175 

Ser Tyr Thr Tyr Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
180 185 190 

i 

Lys Leu Leu He Lvs Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ala 
195 200 205 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn He His 
210 215 220 

Pro Val Glu Glu Glu Asp Thr Ala Tyr Tyr Tyr Cys Gin His Ser Trp 
225 230 235 240 

Glu He Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Glu 

245 250 255 

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin 
260 265 270 

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Ser Thr Glu Val Lys 
275 280 285 

Leu Val G^u Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser Met Lys 
290 295 300 

He Ser Cys Lvs Ala Ser Gly Tyr Ser Phe Thr Gly Tyr Thr Met Asn 
305 310 315 320 

Tro Vai i v s Gin Ser His Gly. Lys Asn Leu Glu Trp Met Gly Leu He 

325 330 335 

Asn Pro Tyr Lys Gly Val Ser Thr Tyr Asn Gin Lys Phe Lys Asp Lys 
340 345 350 

Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Glu Leu 
355 360 365 

Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Ser 
370 " 375 380 

Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp Gly Ala Gly 
385 390 395 400 

Thr Ser Val Thr Val Ser Ser Thr Ser Gly Gly Gly Gly Ser Gly Gly 

405 410 415 

Gly Gly Ser Gly Gly Gly Gly Ser Ser Arg Asp He Gin Met Thr Gin 
420 425 430 
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Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val Thr lie Ser 
435 440 445 

Cys Arg Ala Ser Gin Asp lie Arg Asn Tyr Leu Asn Trp Tyr Gin Gin 
450 455 460 

Lys Pro Asp Gly Thr Val Lys Leu Leu lie Tyr Tyr Thr Ser Arg Leu 
465 470 . 475 480 

i 

His Ser Gly Val Pro Ser Lys Phe Ser Gly Ser Gly Ser Gly Thr Asp j 

485 490 495 

Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin Glu Asp He Ala Thr Tyr 
500 505 510 

Phe Cys Gin Gin Gly Asn Thr Leu Pro Trp Thr Phe Ala Gly Gly Thr 
515 520 525 

Lys Leu Glu Leu Lys Arg Ala Val Asp Phe Gin Asn Ala Leu Leu Val 
530 535 540 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Pro Val Glu 
545 550 555 5oU 

Val Ser His Met Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val 

565 570 575 

Lys Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser 
5S0 585 590 

Leu Ser Asp Tyr Gly Val His Trp Val Arg Gin Pro Pro Gly Lys Gly ; 
595 600 605 



Leu Glu Cys Leu Gly Val lie Trp Gly Gly Gly Thr Asn Tyr Asn Ser 
610 615 620 

Ala Leu Met Ser Arg Arg Val Thr Ser Ser Asp Asp Thr Ser Lys Asn 
625 630 . 635 640 

Gin Phe Ser Leu Lys Leu Ser Ser Val Asp Thr Ala Val Tyr Tyr Cys 

645 650 

Ala Arg Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly Thr Leu 
660 665 670 

Val Thr Val Ser Ser Gly Thr Glu Gin Lys Leu lie Ser Glu Glu Asp 

' 675 680 685 

Leu Asn Gly Ala Ala His His His His His His Glu Gin 
690 695 700 



<210> 5 

<211> 18 

<212> DNA 

<213> AIM 
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<400> 5 

tataccatgg gtctcgag 

<210> 6 

<211> 59 

<212> DNA 

<213> AI^I^ 

<400> 6 

tataccatgg gtctcgagat gtacccgcgc 

<210> 7 

<211> 59 

<212> ON A 

<213> Al^lt 



18 



ggtaacacta gtgaattcaa cagcacgta 59 



<400> 7 

agccagtcct ggtgcagtac ggtgaggacg 

<210> 8 

<211> 59 

<212> DNA 

<213> Al^pt 



cttacaaccc ggtacgtgct gttgaattc 



ctgcaccagg actggctgaa tggcaaggaa tacaaatgca agagtacttc tagaatgta 

<210> 9 
<211> 59 
<212> DNA 



<400> 9 , + 

cgaaccagca gcgcattctg gaagtcgacs ttaccgcgcg ggtacattct agaagtact 

<210> 10 

<21l> 59 

<212> DNA 
<213> 



<400> 10 + . . 

aatgcgctgc tggttcgtta caccaagaaa gtaccccaag tgtcaactcc aactcctgt 



59 



59 
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<210> 11 

<m> 59 

<212> DNA 
<213> 



<400> 11 

gcggtaccgt taccgcgcgg gtacatcata tgtgagacct ctacaggagt tggagttga 59 

<210> 12 
<211> 59 
<212> DNA 

<2i3> ai^s 



<400> 12 

cgr.ggtaacg gtaccgcgct ggaagttgac gaaacctacg ttccgaaaga atttaacgc aJ 

<2I0> 13 

<2U> 64 

<212> DNA 

<213> AI^I^ 



<400> 13 f , Kn 

tcgctagccc catccgcggg atgtcagcgt ggaaggtgaa ggtttccgcg ttaaattctt ou 



64 



tcgg 

<210> 14 

<211> 59 

<212> DNA 

<213> Alp* 



<400> 14 , a c Q 

atcgagctca tgtacccgcg cggtaacgct agcgaacaaa aac teat etc agaagagga o» 

<210> 15 

<211> 59 

<212> DNA 

<213> AI*/S 



<400> 15 

tattgetegt gatggtgatg atgatgtgcg gccccattca gatcctcttc tgagatgag 



<210> 16 
<211> 30 



59 
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<212> DNA 

< 2 1 3 > AM* 



<400> 16 

ctcgacggat ccttattgct cgtgatggtg 



30 



<210> 17 

<211> 22 

<212> DNA 

<213> AI^)^ 



<400> 17 

taatacgact. cactataggg ga 



22 



<?.|0> 18 

<211>. 19 

<212> DNA 

<2'13> Al^ljS 



<400> 18 

gctagttatt gctxagcgg 

<210> 19 

<211> 24 

<212> DNA 

<213> "AX^-jft 



<400> 19 

tcacatatgc aggtacagct acag 

<210> 20 

<2il> 25 

<212> DNA 

<213> AX^iK 

<400> 20 

.ttcgctagcg gaagatacgg tacca 

<210> 21 

<211> 25 

<212> DNA 

<213> AI^S 
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<400> 21 

aagagtactg aggtgaagct ggtgg 



25 



<210> 22 

<211> 27 

<212> DNA 

<213> Al^li^ 



<400> 22 

gaagtcgaca gcgcgettca gttccag 



27 



<210> 23 
<2ll> 15 
<212> PRT 

<2ia> Aitr^ 

<400> 23 

Gly Gly Gly Gly Ser GLy Gly Gly Gly Ser Gly Gly Gly Gly Ser 
15 10 15 

<2K» 24 

<211> 20 

<212> DNA 

<213> Al'pi^ 



<400> 24 

ttcclxgagc agg'ttcagct 



20 



<210> 25 

<211> 58 

<212> DNA 

<213> AliJ^ 



<400> 25 

tcgcgcccgg tttcatcagt tccgcaccgc tctgctgcag ctgaacctgc tcgaggaa 



58 



<210> 26 

<211> 58 

<212> DNA 

<213> Al-^A^ 



<400> 26 

actgatgaaa ccgffgcgcga gcgtgaaaat cagctgcaaa gcgaccggct ataccttc 



58 
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<210> 27 

<211> 44 

<212> DNA 

<213> AltlS 



<400> 27 

race cat teg atccaataat cgctgaaggt atagceggtc gctt 44 

<210> 28 

<211> 59 

<212> DNA 

<213> XX^f& 



<400> 28 • _ D 

attattggat cgaatgggtg aaacagcgtc egggtcaegg cctggaatgg atcggtgaa t>y 

<210> 29 
<211> 58 
<212> DNA 
<213> AX^/iil 



<400> 29 pq 
acgttcgttg tagteggtae ggccgctgcc eggcaggatt tcaccgatcc attccagg 

<210> 30 

<?A 1 > 60 

<2I2> DNA 

<213> AI^ 



<400> 30 ^ Rn 

cgtaccgact acaacgaacg tttcaaaggc aaagegaect tcaccggcga cgtttc ..age w 

<210> 31 

<2U> 60 

<212> DNA 

<213> AXp^ 



<40O> 31 fin 
ttcgciggtc aggctagaca gtttcatata cgcggtgttg etagaaaegt cgccggtgaa bu 

<210> 32 
<211> 59 
<212> DNA 
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<213> AI-^^ 



<400> 32 

tgtctagcct gaccagcgaa gatagcgcgg tgtattactg cgcgaccggc accaccccg oy 

<210> 33 

<211> 60 

<212> UNA 

<213> Al*fifc 



<400> 33 

gctcacggtc ac.cagggtgc cctgacccca glaaccgaac ggggtggtgc eggtcgcgua bu 

<210> 34 

<211> 59 

<212> DNA 

<213> AlnJS 



<400> 34 pq 
geaccctggt gaccgcgagc gcgactagta ccccgagcca taacagccat caggtgccg ay 

<210> 35 

<211> 59 

< 2 1 2 > DNA 

<213> AI^/^ 



<400> 35 f-Q 
gtctctagag ccgctgttcg cggtcgggcc gcccgcgctc ggcacctgat ggctgttat oj 

<210> 36 

<211> 58 

<212> DNA 

<213> AX-£/& 



<400> 36 4 . . cq 

c&aocagcgg ctctagagac atcgtgctga cccagagccc ggcgagcctg gcggtgtc &b 

<210> 37 

<211> 60 

<212> DNA 

<213> AIp^ 



<400> 37 
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ctgggaagca cggcaggaga tggtcgcacg ct.gacccaga gacaccgcca ggctcgccgg 60 

<210> 38 

<211> 59 

<212> DNA 

<213> AX^^iJ 



<400> 38 

tctcctgccg tgcttcccag tccgtttcca cctcctccta cacctacatg cactggtat 59 



<2Ki> 39 

<211> 56 

<212> DNA 

<2I3> AI^ 



<400> 39 

gatcagcagt ttcggcggct gacccggttt ctgctgatac cagtgcatgt aggtgt 56 

<210> 40 

<211> 59 

<212> DNA 

<213> AX^/33c 



<400> 40 

agccgccgaa actgctgatc aaatatgcga gcaacctgga atctggtgtg ccggcgcgt by 

<210> 41 

<2U> 59 

<212> DNA 

<213> Al^i^ 



<400> 41 

gttcagggtg aagtcggtgc cgctgccaga aocgctgaaa cgcgccggca caccagatt Dy 

<210> 42 

<2U> 59 

<2I2> DNA 
<213> 



<400> 42 _ Q 

gcaccgactt caccctgaac atccacccgg tggaagaaga agataccgcg tattactat t>y 

<210> 43 
<211> 59 
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<212> DNA 
<213> AId* 



<400> 43 

gccnocgaag gtacgcggga tttcccaaga gtgctggcaa tagtaatacg cggtatctt 59 

<210> 44 

<211> 50 

<212> DNA 

<213> AIM 



<400> 44 

tcccgcgtac cttcggtggc ggcaccaaac tggaaatcaa agaattcgcc 5U 

<210> 45 

<3 1 1 > 2! 

<212> DNA 

<213> AI^ 



<400> 45 91 
ggcgaattcl Itgatttcca g 11 

<2i0> 46 

<211> 21 

<212> DNA 

<213> AI^^ 



<400> 46 

ggcgaattct itgaUtcca g 

<210> 47 

<211> 20 

<212> DNA 

<213> AMi 

<400> 47 

agccgccgaa actgctgatc 

<210> 48 

<21l> 20 

<212> DNA 

<213> Al^l^ 
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<400> '18 

gatcagcagt ttcggr.ggr.t 



20 



<210> 49 

<211> 20 

<212> DNA 

<213> AX'^iifc 



<4O0> 49 

cgaacagcgg ctctagagac 



20 



<210> 50 

<21l> 20 

<212> DNA 

<213> AX^i 



<400> 50 

gtctctagag ccgctgttcg 



20 



<210> 51 

<2II> 20 

<212> DNA 

<213> Al y p^ 



<400> 51 

gtaccgacta caacgaacgt 



20 



<210> 52 

<211> 20 

<212> DNA 
<213> 



<400> 52 

acgttcgttg tagtcggtac 



20 
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